where I< is calculated to be between 4 and 6. Using I( = 4, mb = 4.9 GeV/c2 and mt = 80 GeV/c2 (the value for which the theoretical lower bound on the Higgs boson mass disappears), B(B t h"X) = 0.22. This high rate implies I that modest limits can exclude the standard Higgs boson. However, conclusions based on analyses not specifically aimed at the Higgs boson (e.g. neutral current limits"') may not be valid. These analyses typically select electrons consistent with production at the primary vertex and may not be sensitive to low mass Higgs boson production since the Higgs boson lifetime would be significantly different from zero for masses below 2mcL.
We employ three striking features of Higgs boson production in B-decays to discriminate it from background: 1) At the quark level, the decay B + h"X proceeds through the two body process b -+ h's. In the spectator model, this leads to a very hard Higgs boson momentum spectrum in the B-meson center-of-mass.
2) The B-hadron fragmentation function is also very hard. On the avera,ge, a B-hadron produced in e+e-collisions carries 80% of the beam energy. When combined with (l), this leads to a stiff momentum spectrum for the Higgs boson. we require R to be greater than 1 cm.
The lifetime of the Higgs boson (see equation (2)) is inversely proportional to its mass. The typical value for y also increases as l/mh so that the decay length 2 in the lab increases as l/mh. For a 50 MeV/c2 Higgs boson, the expected decay length is 120 cm. This tends to reduce our Higgs boson detection efficiency at low
Higgs boson mass (see Fig. 2a ). Because of this deterioration in the efficiency, as well as background due to y conversions, we do not attempt to search for Higgs bosons with masses less than 50 MeV/c2.
We applied the cuts defined above to hadronic events selected from both the PEP5 (209 pb-') and Upgrade (28 pb-r ) running of the Mark II. Hadronic events were selected with the following cuts: 1) at least 5 reconstructed charged tracks must be found coming from within 4 cm radially and 7 cm axially of the expected interaction point; 2) the scalar sum of the charged track momenta had to be at least 7.25 GeV/c; 3) th e sum of the visible charged and neutral energy had to be atleast 7.5 GeV. is included in the efficiency to account for reduced track finding efficiency during running periods when the drift chamber could not be run at full voltage!"
The number of B-hadrons produced can be obtained from the fact that e+e-+ b& events comprise 9% of all e + -e hadronic final states and from the luminosity of 237 pb-' obtained in the PEP5 and Upgrade running of the Mark II experiment.
This yields M 18000 for the estimated number of produced B-hadrons. We increase our limit by 15% to account for any systematic error in the efficiency determination.
Details of the efficiency determination are given below. The resulting limit at 90% confidence level on the product branching fraction B(B --f h"X) x B(h" + e+e-)
is displayed in fig. 2c . The decay mode ho + e+e-is expected to dominate Higgs boson decay for the mass range under consideration (see reference (9)). detector simulation for all our efficiency estimates. The Upgrade, with its higher field, multi-hit electronics and larger number of wires in the central drift chambershould have substantially better efficiency. Thus, the efficiency used in obtaining the limit is underestimated. Nonetheless, to be conservative, as mentioned before, we have increased our limit by 15% to account for systematics. A brief description of each of the sources of systematic error follows.
The Higgs boson lifetime (CT) is uncertain near ,!LP threshold where the ho --f yy rate can become comparable to ho -+ e+e-(see reference (9)). We have checked the efficiency with Monte Carlo simulations using lifetimes as low as l/2 the lifetime expected without the yy-mode. The efficiency change found is less than the 5% For the masses above 100 MeV/c2, the limit is a factor of 20 or more below the predicted branching fraction. This excludes the standard Higgs boson for any reasonable variation in the theoretical predictions. For masses near the lower limit of our search (50 MeV/c2 ), a combination of background and poor efficiency make the limit obtained relatively poor. While a 22% B + h"X branching fraction is formally excluded (at 90% confidence level) the conclusion is not as secure as in the higher mass regime.
Our result can also constrain extended Higgs models. Table 2 . 
